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Abstract

The purpose of this study was to evaluate thermal properties of soccer wear with different materials and

designs. As a beginning step, the questionnaire survey about the actual condition of soccer wears was
conducted. With the results of the questionnaire, two soccer wears with new material and design that were
improved in tactile sensations, absorption and ventilation were developed. We evaluated thermal and
subjective responses of subjects wearing Korea national soccer team uniform in 1998 World Cup
(Uniform98), soccer wear with new material and same design(New II) and with new material and new
design(New I). New I was made with mesh in armhole for improving ventilation. Rectal temperature, skin
temperature, clothing microclimate, and heart rate were measured in climatic chamber test(twelve times)
and field test(eighteen times). The results were as follows. 1. As the results of the climatic chamber test,
rectal temperature was lower in New I and New II than Uniform98, and mean skin temperature was lower
in New I than Uniform98 and New II. Heart rate was lower in New I than New II, and total body weight
loss and local sweating were not significantly different by soccer wears. 2. As the results of the field test,
rectal temperature was lower in New I than Uniform98 and New II. Mean skin temperature was lower in
New II than Uniform98 and New [ Clothing microclimate temperature was lower in New II than
Uniform98 and New 1, and clothing microclimate humidity was lower in New I, New II than Uniform98.
Heart rate was lower in New I than Uniform98, New II and total body weight loss and local sweating
were lower in New I, New II than Uniform98. In conclusion, New I using new design using mesh in
armhole and new material using sweat absorbent finishing was excellent from the point of view of physical
responses, ventilation and sweat absorption.
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Table 1. Physical Characteristics of Subjects

Subject Height(cm) Weight(kg) Age(year) BSA(mZ)*

L.G. . 71. 26 1.

K g; i;g z 7 ; >7 7 22 chamber test field test
CIM 1774 73.3 27 1.92 field test

*BSA(m*)=weight”*® x height®’? x 72.46(by Takahira)
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Fig. 1. Schematic of Experimental Clothes
Table 2. Characteristics of Experimental Clothes
Fiber component Weight Density Thickness
1 t .

Sample Component(%) Weave Front Back ( g/mz) (inch) (mm)
Uniform98 shirt 100%PET interlock PET140/200F | PET70/100F 192.00 37X54 0.0594
Uniform98 pants 100%PET plain - - 221.92 116X120 0.0504

New I, IT 100%PET interlock PE’.Y65/204F ACST75/36 130.00 44X37 0.0464
(Bright yarn) (texture )
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Fig. 2. Experimental Procedure of Climatic Chamber Test
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Fig. 4. Changes of Mean Skin Temperature(Climatic
chamber test)
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Table 3. Physiological Responses during the Chamber Test and Field Test

Test condition Chamber test Field test
Type of soccer wear Uniform 98; New I New II F-value |Uniform 98| New I New II F-value

AT(°C) 0.7 0.7 0.7 - 14 1.0 L1 -

T &(°C) 33.4(0.2) | 33.2(0.2) 33.6(0.2) | 31.82%** | 30.7(0.6) | 30.6(0.6) | 30.2(0.5) 7.28%%*

Ta, chest(°C) 29.8(0.5) | 30.4(0.4) 31.6(0.6) | 54.17*** | 26.3(1.0) | 26.4(1.1) | 25.3(1.4) | 13.69%**

H.i, chest(%RH) 57(9) 53(9) 64(12) 39.54%#% | 53(7) 45(7) 47(6) 17.79%%*

HR(bpm) 136(19) 134(20) | 138(20) 3.25% 133(10) 127(9) 131(10) 8.69%*
v

Thermal Sensation 0.8(0.6) 1.0(0.6) 1.2(0.4) 22.79%*

Humidity Sensation 1.6(0.8) 1.7(0.8) 1.7(0.7) 6.14

Thermal Comfort 1.0(0.6) 1.4(0.4) 1.4(0.4) 49.25%*%

*p<.05, **p<.01, ***p< 001
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